). The spectrum of silylated batyl alcohol [9a] and the spectra of peaks 1-3, 5-10, 14, 15, 17, 19 showed the following similarities: a base peak with m/z 205, which appears Identification of the unsaturated radicals without determination of the double bond locations in molecules of the 1-O-alkyl-2,3-di-O-TMS-glycerols ethers (peaks 4, 11-13, 16, 18) was based on the presence of molecular ions signals in the spectra of similar compounds, whereas spectra of the saturated compounds were characterized by the absence of these signals [9a] . The spectra of unsaturated compounds were also characterized by the presence of significant signals of alkyl ions with m/z 41, 55, 69 and 83, and also ions derived from the glycerol-2,3di-TMS moiety. In particular, ions with m/z 147, 133, 130, 117, and 103 were present with 5-25% relative intensity, which corresponded to the published data [9c]. A base ion with m/z 205 was also present in all spectra of unsaturated compounds. Silylated selechyl alcohol showed a similar spectrum [9a] .
Percentage ratios of the O-alkylglycerol trimethylsilyl ethers in both species of Cucumaria were obtained using GC analysis with flame ionization detection ( Table 1 ). Data presented in Table 1 showed that in the C. japonica total ether lipids, the content of branched saturated O-alkylglycerol lipid ethers is higher than in C. okhotensis. Moreover, the ratio between the content of linear and branched saturated O-alkylglycerol lipid ethers was 1.53 in C. okhotensis and 0.55 in C. japonica. Several differences between these two Cucumaria species in the content of O-alkylglycerol lipid ethers are shown in Table 1 .
Smoothing of ratios between the contents of O-alkylglycerol lipid ethers with branched radicals and their linear isomers was observed, along with the increase of saturated hydrocarbon radical chain length.
The origin and biological functions of the glyceryl ethers are uncertain. However, some authors suggest that they are important for cell growth [1] , often display important bioactivities [3], and may even be involved in ion transport [10] . Smith and Djerassi [3c] suggested that the glyceryl ethers may have antimicrobial properties, affecting both glycerolipid and lipoteichoic acid biosynthesis. The digestive system of holothurians hosts numerous microorganisms [11] , and the alkylglycerols, particularly the 17:0 homologues, in these animals, may come from bacteria. It suggests that these substances may have an antimicrobial protective function in gut walls, similar to that suggested by Smith and Djerassi [3c]. In spite of similarity in biological functions of O-alkylglycerol ether lipids, the structure of their O-alkyl radicals may be different. The revealed differences between C. japonica and C. okhotensis were similar to those observed in the studies of some other holothurian species, for example S. japonicus, C. fraudatrix [5] and Oneirophanta mutabilis [12] . In these species, the branched-chain radicals in molecules of the 1-O-alkylglycerol ether lipids were not found. However, branched-chain 1-O-alkylglycerol ether lipids were discovered in some species of the sea stars [13, 14] . The observed differences between C. japonica and C. okhotensis in the 1-O-alkylglycerol ether lipid compositions can be used for distinguishing between these two holothurian species.
Experimental
Both Cucumaria species were captured in bottom trawls during commercial fishing; the animals were kept frozen at -20 o C prior to analysis. C. japonica was collected in Peter the Great Bay, Sea of Japan, in June 2004; C. okhotensis was caught in the Levashov Bay, Sea of Okhotsk, off the western coast of Kamchatka, in June 2004.
Total lipids were extracted from total tissues of two Cucumaria species, separately. Ten individuals of each species were taken for the O-alkylglycerol ether lipids analysis. They were processed using Bligh and Dyer's method [15] . GC-MS analysis of O-alkylglycerol trimethylsilyl ethers was carried out with a CP-3800 gas chromatograph and 1200L mass-detector (Varian, USA) equipped with a flame ionization detector (for quantitative analysis), quadrupole mass-analyzer (for structure analysis) and two VF-5MS columns (30 m; 0.25 mm i.d.; 0.25 μm film thickness, Varian, USA). Helium was used as carrier gas at a flow rate of 1 mL/min with a split injection 1/60. All spectra were obtained at 70 eV ionizing electron energy and a source temperature of The results were processed with a 'Statistica 5.5' (Statsoft). The level at which the differences were considered significant was adopted as 95% (P<0.05).
